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spqvxw<n~²w´4ptcfh
ptvx~t~h(~  [|  ¯¶4wD¨+h ¤ h(r(|vxnÁgis<n§ªu	s<~qh(~(|¨+h8s<rqh´:s<u	h(ª¨v­pqcÁcfvx}<cf¥x§ª[v~q~qvxg#vx¥sriv­gs<}<h(~²ptcsDpigsÂ<hN~²pqcfhLs®Tw ¤ h
gih*ptcfw[f~vxnfh4'u	v­h(nPp4vxnYfr{s<uptvxu	h<¶/ÀÍhu	sn8v[h	nFpqv­´µ§'´µwPfr4[v­ÐTh(rqh(nFp·~wPfrtu	h(~+w´/[v~q~qv­givx¥xs<rqv­p§'vxnYg#hN[vu	s¥vxgs}Ph(~
! ÇYÆqÇ (aÆtÇM	Ç	ÌÊoÉDÊ¯Ë:ÅDÌ Å Ë Ì3*ÅÆMiÉÊ?Ë:ÅÌ#" bdcfh8vxnPpth	n~qv­p§ª~h	p²ptcsDpirqh(frth(~qh	nFpt~#sLptvx~t~h8[h(ah(nf~iwPnªpqchvxgs}<vxnf}
giws¥xvÃp§P¶%$fwPrh*«fsgif¥xh<|®awPnfh(~gis¬§ÍsfTh(s<r&¨vÃptc»¥­wD¨ v­nFpth	n~qvÃptv­hN~vxnªÎL'&ib  ¨+h	vx}<cFpqhN¸vxgs}Ph(~&¨cfvx¥xhipqcfh(§
u*wPrqrth(~qawPnptwicfv­}PcYv­nFpqh(n~qvÃp§ ¤ s<¥­fhN~dv­n¸Ï+b)(vxgs}<hN~	¶
! Ç#ÌTÅÌ+*oÆqÇ *,[Ì *<ÉÌTÄ8ÅË Ì3*ÅÆMiÉÊ?Ë:ÅÌ#"logs<}<h(~4w´±[v­ÐTh(rqh(nFp^giw[fs¥xvÃptv­hN~4frtw ¤ vxfhu*wPg#¥­h(g#h(nFptsrt§0vxn[´µwPrqgsDptv­wPn³¶
$fwPrh*«fsgif¥xh<|fs<nsDptw<givxu(s¥vxn[´µw<rtgsDptv­wPnv~s ¤ svx¥xs<®f¥­hvxnÎLSv­gs}Ph(~(|¨cfv­¥xh´µfnu*pqvxw<ns<¥³vxn[´µw<rtgsDpqvxw<n8v~4s ¤ svx¥xs<®f¥­h
v­nLJ±b)-&w<r H[J+Ï+b/.v­gs<}<h(~(¶
! Ç  Ç{É>0[ÆqÇiÇ	ÌÊdÌÅDË	Ç1²ptcfh#nfw<n[yzrth	frtw[[u*vx®f¥xhs<rpw´ptcfhiv­gs}Pv­n}'frtwu	h(~t~	¶lzpv­gif¥xvxh(~[v~ptw<rqpqvxw<n~^w´Jptcfh





$w<ripqch¥xsP~pi¦ ¤ hL§<hNsr{~	|+~wPg#hYh ¤ v[h(nu*hLcsP~®Th	h	n ~qcfwD¨n pqcsp~vxgiv­¥srtv­p§ªgih(s<~qfrth*yz®s<~qh( sfrqwFs<u{cfhN~²~qcfw<¥x
frtw ¤ vxfh+~tsDptvx~´:s<u*pqw<rt§rqhN~¥Ãp{~¨ch	n²pqcfhdvxgis<}<hN~rqhN~h(nPpu*wPn~qvx[h(rts<®f¥xh[v~q~qvxg#vx¥srtvÃptv­hN~	¶bdcfh	vxr/}<h	nh	r{s¥Ffrqvxnu	v­f¥xhu*wPn~v~pt~
w<´ FsnFpqv­´µ§v­n}ptcfh Fs<¥­v­p§w´\s²rth	}<v~pqr{sDpqvxw<n¨v­pqc8rth(~qahNup±ptwptcfh&~p{sDptvx~pqvu	s<¥©q~vxgiv­¥srtv­p§<°4w<´³pqcfhvxgs}<hN~ Fw ¤ h(rq¥sfv­n}
¤ w¬«h(¥x~(¶³lzp\vxn ¤ wP¥ ¤ h(~Tpqch±[h(~qvx}<nw´fs Ë²Ë ÈxÉDÆË Ê  Ç{É>0[ÆqÇJpqcsp\vx~s<~t~g#hN^pqw4®ThJgsD«[vxgis<¥¨cfh(npqcfhJvxgs}Ph(~³s<rqhJu	w<rtrqhNupq¥x§
s<¥­vx}<nfhN¶^bdch(~qhsfrqwFs<u{cfhN~4srth&pqc~^w´ pth	nvxgif¥xh	gih	nFpqhNL~qv­n}snLwP[pqvxgiv:NsDptv­wPn¸~qu{ch	gih<¶ £ ptcfh	r^v­gif¥xh	gih(nPp{sDptv­wPn~
~qhsi[§nsgivu	s<¥frqw[u	h(~t~' 32 ¯¶
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nfwY¥xw<nf}Ph	r¹vxfh	nFpqvu	s<¥?|³®[p&¥­vxnfh(s<rq¥x§u*wPrqrth	¥sDpth(¶²bdcfh(~qh#~qvxg#vx¥srtvÃp§Lgih(sP~rqhN~·cs ¤ h²®Th	h(nHa~hN¸h	«Fpth	n~qv ¤ h	¥x§<|nwpts<®f¥x§Lv­n
gih(fvxu(s¥v­gs}Pv­n}¶)4wD¨+h ¤ h	rN|fpqch	§8gis<Â<hs0~ptrqwPnf}'s<~t~g#fpqvxw<nLrth	}Ps<rtfv­nf}iptcfhrth	¥sDptv­wPn~qcfv­8ptcsDp¹h*«[vx~pt~·®ah	p¨h(h	nLptcfh
vxgs}<hN~	¶bdcfh(§0}Ph	nfh(rts<¥­¥x§'[ws#}<ww[wP®8wPnf¥x§'v­nYgiw<nw<giw[fs¥frtw<®f¥xh	g~(¶
ÎYwPrqh^rqhNu*h(nPpt¥­§P|Pw<pqcfh(rgihNs<~qfrqhN~Jcs ¤ h·®Th	h(n[h ¤ v~qh(iptw#sPu{cfv­h ¤ h4rth	}Pvx~pqr{sDptv­wPn¨cfh	n0pqcfh¹vxgis<}<hN~±frth(~qh	nFp+v­giTw<rqptsnFp
[v~t~vxgiv­¥srtvÃptv­hN~	|¨cvxu{c v~p§fvu	s<¥­¥x§ªptcfhHu(s<~qhLw´&gf¥­pqvxgiw[fs¥¹v­gs<}<h(~(¶ bdcfh¸ÀÍww~0u*rtv­pqh	rtvxw<n  5![|+  Efrqw ¤ v[h( s
TwD¨h(r´µ¥as¥x}<wPrqv­pqcgW´µw<rgsDptu{cv­nf}²JJb vxgs}<hN~¨v­pqcÎL¾v­gs}Ph(~(|Ps<¥Ãptcfw<f}PcivÃp+nfh	hNf~~qw<gihgsns<¥a~qh	}Pg#h(nFptsDptv­wPn#pqw





ÎYfpqs<¥Jv­nf´µw<rtgispqvxw<n  f|\j[|³f|  F|   Jv~¹pqw[fs¬§Lfrtw<®s<®f¥x§YpqcfhigiwP~p&awPff¥sr&~vxgiv­¥srtv­p§Lg#hNs<~qfrth´µwPr¹g²f¥­pqvxg#w[fs<¥
rth	}Pvx~pqr{sDptv­wPn³¶lzp&cs<~¹®Th	h(n ~qu(u*h(~t~´µf¥­¥x§sf¥­vxh(¸pqwY~qh ¤ h(rts<¥giw[fs<¥­v­p§¸u*wPg®fvxnspqvxw<n~^v­nau*¥x[vxnf}ÎL&|Ï+b|JJb|sn
H[±Ï+b¶ ¹v ¤ h	n#p¨wv­gs}Ph(~ s<n'|Fw<nfh·gis¬§#[h*¦anfhpqch	vxr³w<vxnFpfrtw<®as®fvx¥­v­p§²fh	n~qvÃp§´µfnu*pqvxw<n¸ºëw<vxnPp+T[´t¼| "!$#%t|
®§~qvxg#¥­h&nfwPrqgs<¥­v;:(spqvxw<n0w<´ptcfh	vxr^'&4yzcfv~ptw<}<r{sg º:wptcfh	r4s<ffrtwPs<u{ch(~dsrthawF~q~qv­®¥­hP|f~h(hsfTh	nfvÃ«Y^¼¶'³h*p)(*%±sn
)+,#%J[h(nfwpth·ptcfh&u*w<rtrth(~qawPn[vxnf}gsrt}<vxns¥Tfrtw<®s<®fvx¥­v­p§'[h	na~v­p§i´µfnu*pqvxw<n~&º:T´  ~{¼¶ÎL[pqs<¥v­nf´µw<rtgispqvxw<n'®Th*p¨+h	h(n-






bdcfhg²[pqas¥±vxn[´µwPrqgsDptv­wPnHgihNs<~qfrqh'u(snÍ®ahu*w<na~v[h	rth( ¤ h(rq§H}<h(nfh	r{s¥J~qv­nau*hv­pgis<Â<hN~ ¤ h(rq§L´µh(¨¿s<~t~fgi[ptv­wPn~rth*y
}Fsr{[v­n}²ptcfh&rth	¥sDpqvxw<na~cfvxpqcsp4h*«[vx~pt~4®ah	p¨h(h	n8pqcfh&vxgs}Ph&v­nFpqh(n~qvÃptv­hN~º:~qh	h Þ< \´µw<r4snYh	«[u	h	¥x¥­h(nFp·[vx~tu*a~q~qv­wPna¼¶lzp¹[wh(~
nfw<p·s<~t~g#h¥xv­nh(sr4u	w<rtrqh(¥xspqvxw<n³|FnfwPrh ¤ h(n0´µnuptv­wPns¥\u	w<rtrqh(¥xspqvxw<n³|F®f[p4wPnf¥x§0~p{sDptvx~pqvu	s<¥³[h	Th	nfh	nu	h<¶
%·h ¤ h(rptcfh	¥xh(~t~(|NwPnfh+w´v­pt~/fv­p´:s<¥­¥~vx~ptw·ptrqhNsDp/v­nFpqh(n~qvÃp§ ¤ s¥xfhN~vxn²s^ffrth	¥x§?> ÉDÈëË ÊoÉDÊ¯ËA@¬Ç¨+s¬§P|D¨vÃptcfw<[pu*wPn~qvx[h(rqvxnf}¹sn§
nfw<pqvxw<n8w´/frtw¬«vxgivÃp§vxn8pqcfhvxnFpqh	na~v­p§~qs<u	h<¶/lonYs²rth(s<¥v­gs<}<h<|wPnfh¹pqv~q~qfh&v~dnfh ¤ h	rdrqh(frth(~qh	nFpqhN'®§si~qv­nf}P¥­h¹vxnPpth	n~qv­p§
¤ s¥xfh'®[pr{sDpqch	r&®§ÍsLu	h	rqpts<v­n vxnPpth	r ¤ s¥¯¶bdc~(|nfhNsrt®§v­nFpth	n~qvÃptv­hN~u*wPn ¤ h	§HsL¥­w<pw´  ([ÉÊ?Ë:ÉÈdv­n[´µwPrqgspqvxw<n³|¨cfvxu{c»v­p
givx}<cFp&®ahrtvx~qÂ§YpqwY®Th²´µwPrq}Pv ¤ vxnf}s<®awP[p(¶$vx}<frth  frth(~qh	nFpt~&s8~q§FnFptcfh*ptvxui~qvÃptsDptv­wPnHvxnH¨cvxu{cÍg[pts¥vxn[´µwPrqgsDptv­wPn¸v~
nfw<p4¨h(¥­¥­yos<fs<[pqhN¶
loni~wPgihdu(s<~qh(~(|Dw<nfhu(sn#rqhNs<~qw<ns<®f¥­§gsÂPh+sPf[v­pqvxw<ns<¥[c§FTwptcfh(~qh(~/s<®awP[p/pqcfhrth	¥sDptv­wPn~cv­pqcspJh*«[vx~pt~/®Th*p¨+h	h(nptcfh




ptwsYrqh(¥xspqv ¤ hi}<h(nfh	r{s¥xvÃp§P|pqch0u*wPrqrth	¥sDptv­wPn¸r{sDpqvxw8pts<Â<h(~vxnFpqwsPu	u*wPfnFp&frqw¬«[vxgivÃp§vxn pqchv­nFpqh(n~qvÃp§Í~sPu*hP|\rth(~qf¥Ãptv­n}Lv­n
rtw<®fa~ptnfh(~t~sDprth	¥sDpqv ¤ h(¥­§¥xwD¨ rth(~qw<¥x[ptv­wPn8s<n|pqc~(|sppqr{s<u*pqv ¤ hu*wPg#[pqvxnf}ipqvxgih<¶
4´ pqh	rvxnFpqrtwfu*vxnf}0wPfr^´µw<rtgis<¥­v~qgvxnH~qh(u*pqvxw<nHf|Tpqcfh#pqch	w<rth*ptvxu(s¥u*w<nau*h	fp¹w<´u*wPrqrth	¥sDptv­wPn8r{sDptv­wvx~^ptcfh	nHfrqhN~h(nFpqh(
vxn ~qh(u*pqvxw<nªjf¶HÀHh8[h(~tu*rtvx®ahptcfh8rqh(}<v~ptrtspqvxw<n»s¥x}<wPrqv­pqcfg v­nÁ~hNuptv­wPn»¶ H[h(uptv­wPn  [r{s¬¨4~spqcfh(w<rth*pqvu	s<¥u	w<gisrtv~wPn
¨v­pqcpqcfhÀÍww~u*rtvÃpth	rtv­wPn³|Pg²[pqas¥vxn[´µw<rtgsDpqvxw<n8sn'pqcfh¨+h	vx}<cFpqhN'nfh(v­}Pc®awPr¥xv­ÂPh	¥xv­cwFw[|[¨cv­¥xh¹~qh(u*pqvxw<n !²rqwPawF~hN~s
[v~tu*~t~vxw<nv­n0pqcfh¹´µwPrqg¿w<´\p¨+w²~q§FnFptcfh*ptvxu^rqh(}<v~ptrtspqvxw<n'h	«fsgif¥xh(~(¶/Jrqh(¥­vxgiv­ns<rq§irth(~qf¥­pt~+v­n ¤ w<¥ ¤ vxnf}iÎL&|aÏ+b|[snJJb
vxgs}<hN~srth¹~qcfwD¨nYsnY[v~tu*~t~hN0vxnY~hNupqvxw<n¸[¶
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~ptspqv~ptvxu(s¥<u	w<nu	h	[p{~³frtw ¤ vx[hJs·u*w<n ¤ h	nfvxh	nFp´µr{sgih	¨+w<rtÂ´µw<r\pqcfhu*w<giffptsDptv­wPn&w´f~qv­givx¥xs<rqv­p§<|N¨h©s<rptvÃ¦au	vxs<¥­¥x§P°/u	w<n~qvxfh	r
ptcfhv­gs<}<h(~sP~^r{sna[w<g ¤ srtvs®f¥xh(~iº:~qh	hs<fah(n[v­«H^¼*¶bdcfvx~&u	w<rtrqhN~Tw<naf~4ptwYv­nFpqh(rqrqh	pqvxnf}Lsn¸vxgs}Ph#cvx~pqwP}<r{sg s<~&s
frtw<®as®fvx¥­v­p§Hfh	n~qvÃp§¸´µfnu*pqvxw<n¾ºµ´t¼*¶¸ÎYw<rth	w ¤ h	rN|¨h's<¥x~qwLu*wPn~v[h(r&pqcfh8 &·y¯cfv~pqw<}Prts<g w´4sn vxgs}<his<v­r²s<~s#wPv­nFp
´¶lonptcfh¹u	w<nFpqh	«p±w´\~qv­givx¥xs<rqv­p§#g#hNs<~qfrth*yz®s<~qh(#gih*ptcfw[f~	|giwP~p+s<[pqcw<r{~}<h(nfh	r{s¥x¥­§#vxnPpth	rtfrth*p±vxgs}<hN~±sP~pqch^rth(~qf¥­pt~
w<´/s#r{sn[wPg h*«[Th	rtv­h(nu*hP¶/ÀHh&vxn~qvx~ppqcspw<frTw<vxnFp4w´ ¤ vxh	¨Svx~~q¥xv­}PcPpt¥­§[vÃÐh	rth	nFpN¶Jbdcfvx~4g#hNsn~+ptcsDp4¨ch	n8rts<n[w<gi¥x§
~qh	¥xh(u*pqvxnf}Lw<nfh ¤ w¬«[h	¥vxnªsn v­gs<}<h ºµh(sPu{c w´+pqcfh(g cs ¤ vxnf}8pqcfh~qs<g#hifrtw<®as®fvx¥­v­p§f¼|\pqcfh'rqwP®s®fvx¥xvÃp§w<´+}Ph*pqpqvxnf}sn
vxnFpqh	na~v­p§?Jv~~qv­gif¥x§0frtw<Tw<rqpqvxw<nas¥Tpqw#pqch&nFg®Th	rw´ ¤ w¬«[h(¥x~(| 5 |v­n. cs ¤ v­nf}²pqch&v­nFpqh(n~qvÃp§- 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bdcfv~´µw<rtgis<¥­v~qg v~nwp#u	w<giff¥~qw<rt§<¶lzpi~h(h	g~asr{s<[w¬«[vu	s¥/ptwHu	w<n~qvxfh	r²sDpts¸s<~²rts<n[w<g ¤ srtvxs<®f¥xh(~(¶ /+[p²v­p²v~
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